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ABSTRACT : 

PURPOSE: To increase the current capacity of a coil for 
compact magnetic 

induction element such as transformer, inductor, etc., in 
combination with an 
integrated circuit device. 

CONSTITUTION: This coil 3 0 is composed by a method 
wherein trench 31 deeply 

formed from the rear surface side of a semiconductor 
substrate 11 of a chip 10 

on whose surface side another semiconductor device 20 such 
as integrated 

circuit device, etc., is formed is covered with an 
insulating film 32 so as to 

fill up the trench 31 with a high conductive metal such as 
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copper, etc . , as a 

coil conductor 33 by non-dielectrolytic plating step etc. 
Furthermore, even if 

the arrayal pitch of the coil conductor 33 is made minute 
for miniaturization 

of the magnetic induction element, the trench 31 can be 
formed deeper if 

necessary to increase the level of the coil conductor 22 
while effectively 

using the conventionally idling space on the rear surface 
side of the substrate 

11 thereby enabling the current capacity of the coil to be 
increased. 



COPYRIGHT: (C) 1994 , JPO&Japio 



memmff (j p) (12) & ^ ^ ^ (iDmtamimm 

#1^^6-120036 

(43)i^MB Tee 6^0994) 4^288 



(BDlntCL* 




F I 




H 0 1 F 17/00 


D 7129— 5E 










1 




(21)*ll#^ 


!R«I¥4-265221 


(TDUtJiffiA 


000005234 










(22)tfiSB 


spflg 4^(1992)10^ 5 B 




»35;iimjii*$*ji[t$EEQ2«fE 1 # 1 ^ 






(72)l|Ba* 










W3SSJII»JI»mJIWEffl2©rB 1 # 1 ^ 














(74)f^aA 





(57) 

xm^(7)-mmm\t^m*^mm)^'^^mm^zx^xmi\ 
Hz^mLxa>(/\^3o^m&-thzti,zx'o. mM,mm 

<bLrt>, ^^11^0Ki!l<7)^s!*tiS^•CV^!^cX'^-;^5: 




1 

commz:!^ ji'coj'^^-yizm'^ttif.zmt . mm 
mmwtw^ix^i^mt t uz^^ijiz^ti 

i^t^mifmmmiza^ ju^mfhtbuz 
mmizmmmmwii. i-yrmaxtf^mumco 
a^ii^bmmmb^zx mmmm^^mm-^i:o 
^zuzzb^mnbthm^mmm'^m^^ lu, 

[000 1] 

[m±mm^m :^mii^^itmwmiz^wm 
mbm^-^h-^xm^^hyhmco^f yy^ ^^E^x-h 

[0002] 

m'^mmcommmm'fiz -tyy^i^. 

•cry y h»K<o±tiiiii-ti.«Ji*^±fiT'j>-^7t*^ 
^mh±izm^'hmitcomm^b < iz^\^<7)X'&^x'ii 

Z illZJ^ tx^m^ft: l-yrmt-ty^-y^mi 

miizm^t^^^h<^h^^^ r'j -y mmmmmmti^ 
&<m^ti?>iioiz^j:'o. ^hizii±mmm^^ 
m^xt^xcomm^mwm'f-mmm^b 1 1 m 
(7)mm^m<r)^'yrmzm^itLx itozbh^ 
mx'iii, 

[ooo3].ic7)j:o iz^mi^mmcom^^tti^Mm^z 
mmix^^icr)iznixmm^&, tKiztmrnm^ir 
(7)A^mmm^x'^j:<. mm^ii^<^tmm'hixn< 

mm t-^ y^^^^yxx'tmmmzitmtx ^n^^ 
y7.t,''-mnhz k s:f iiffl Lx . mm<^mi^mm'^ 

ibhZb izX 'OMibX^tziiK 1 MWza^Xii^ y^^ 

^yx(r>^mmmf^<!ky\.'^-^^^<r>x\ m>{^wm.-k 
ht^-^ifiXhm^ifiHi^hi'. tiLh-$>mm:m 
jp LX ^w.<n±\immcr>^Tm < mmztc 0 mm 

[0004] z<nmi^i:mm-htz)^. mmmm^i: 
^wru^xm^^nm LxwMf^i'-yitLtzmm 
3* b m!mm<^m.mmM><z l-cs-v ^ tzAmc 5r 0 



(2) :^ST6- 1 200 36 

2 

0. mf<z^w^'yr}L^zmmnmimm.b 
m^mn^f-i'yy'i- 'yr{cthm?i-m^ixxii^^ 
<7)wm.ifi^n^ixx\-^i>. :imm.mmm.mmn 
mm=^bLx{t. mm^'^rshmi^oAMzm^ 

<7)h<D^, mmwbmimm<r>fkt:immzxy)m 
^hm^ifi^ktix\^h. x^-nxmrn-^m^imn 
i-\t^vm-^mm(i^m.TX'W-!h.ifi^^-/i m cr^mx-m^ 
■^mm:nx. ^mwmm.<^^'yr±.i,z^mmim 
10 mLxmm^zbt^x'th. 

[0005] 

m^^m^^t^mww^mm Lxn^mw<r> 

f-^-^-yimtt^ i b J: LWlNje^bS: ojlgt; 

mm^z^co^ yy^^yx(r)Mm.m.i\^±Lx 
mmmi^mm 1 M\{za±.^zmmimAmh 

f)K /i-^m'^mW*^(>B^i-h(DX'^<r>^-<^-y(r) 

20 ^com^^A^ht*)iz^<x'^^j:^^^mf}^h^. 
[00061 zcommff)fmumm»i^<7)m^imt 

)vmm:^-y^yy^zi:y)mm-h<r>if^$,x'ti:<. ± 
% ^rSMAH^ < ffyx'^(r)}Lf,znmi:n.m-th oawic 

<r>m\i. i}-i)^h^m!^^m^Lx^mm'kmmL 
^j:ti^ih,w<i'-yfizm^Lx^^{z>mi\LX'^ . 

\Zhh. 
30 [0007] 

m.. ^^Wi\^Lmmim.ifim!mzmih 
tiih^v r<r>^'^^wmm!mzm^ 3 ^ mn^ 
->'t«<{i03i;v. zmm^istimm.<ri%m'mz^ 
MiJi*a«u, mmxm.ht\tdm:itm ^xo\,z-m 

mm^ Lxm--yimMm'^bwm.x^^m. 
bbhizi- -y rmm- hXoiz i,tzmMmmm'f-<^ 3 
Mz^<om^^tih. 
40 [ 0 0 0 8 ] ^fc, ±M(r)m^^e^j:mmm^x'm< m 

0 iitftJi . 7° 7 X-7X ^ y :J^a:SrV ^ UiVT^T^ 

•/^:tyx y^y-/mizi?> commx'h i . tmrnii 

v^|.%&{i®fflc7)CVDffi(cJ;0^-ri.<7)*^'<J:v\ ?1 

f^t:m,-t )vmw.m<n>mw&.-m,\,z\i.mm^ 
mnm> ^ ^ t j: 0 tt*r ii-cs> 0 . $ a. t«i 

50 C:il$rTtaTJ)l>«Ei:«55«1tOj;V^iSa[*|®g*^o 



3 

10 0 0 9] iM(7)^-yrmmiz^,Lx^^ii^#^m 

^^vrtn^1]<7)\,^^rti<Dmzm^ni:>i^\ ttz. 
a ji-mwcommwmi^ztitii^^timmmm^^ 
mi}'h^j:immi'f-yrcr,m<Dm^±iza>( )],mi¥ 

[0010] :^^mmwj:mm^j:^^utmm±<r>mm 
^-yr^mm-rK^m^ifmf^mm^z-f-yrm 
tmm^j:mm(^^^^\^i:miitbhiz. m^^<r>^ 
mmmf^mmt^ ^ 1 1 i o ^ >y rmiixr/m 
nmcoa^ii^tt&mmb^zja^xm.^mmm'i'm^ 

^tih J: 0 izth . i)^i}-mm'limiJcr)mLizlii- 

'yrmtmm^z^f^mi^m^^^coij^iw it:, mm 

^ij(Dmi^mx'm^mmm^^<^±izm^'t 
&m^^mx'$>&. 

[00 113 

[ m ] mmmmmmmmcommmm^iii- -y r<r> 

tihif. wm\t^'yr<r)^^^mjr)mm<mk,x' 
\^hx^-x ^-MmzMmiiM^ A )vmk.mmm: 
tiSPT'#s^(c«iu<:tc7)t'. mmms.z\\^m 
z.oym.<mwm-ti-:i ^ immmn'^-yx-m < m 
m^. zmm^ztmmimmtfi±x'm^mth 

ffi^att^R*^ ^ S 3 ^ igtt s i 1 i 0 , 

±L, m^zn^ )vmw<r)mi&m^m^iitLx^ 
mwmmzm^^:it^zi.->xwLmm^zL. 
3 ^ ivm\i^i^w&^i\Lx9mi^-H(mm\i^t 
w^-th^h^zi.^. ^>{)vm,bm^z^wm.i 

So 

[00 12] 

m2ii^ff)m^j:immm^^ti^'ii^-yri3xx/m 
mcomijmmmx'Tiii. msn^-yrmz^^im 

mmx'im<nm&imif^fcib-:i^)Ui:-f yy^^mt 
-fhip. m.mx'm\m2m(^^^ jviMi^t.^ 
t:f^^-yX'^'0^^tsztX'ii\>^. 
[ 0 0 1 3 ] HI (a) <n±M^Z7rs^fitz^'yr\(!M\-^h 

^tmM^mx. mzm 3 xmmh ct 0 \,z^mw-<r> 
1 n<^msx\ b mmmn?:if i^mzm-^^nx v ^ 

I.. ±fflloa«l2{iSt+;uin«7)|f;^ttt±{f^,^, mi 



(3) ^flS^6-l 200 36 

4 

mmizm^zm^tifzmm^-<-yV2wmmizmif^tL 

fiKlli7)S®i!l*>4,f^03iS:a, II Kb) tcl¥*BI$:*ti 
-b5 5-/^'««41±<^ieil8«ft42i:«iB?§ixl>. *^bJ 

x\t^(r>w^b m^\z^ y r\o^m^i}A(y\<o^i}<^ 

10 ti^tl. ^•/ri0l*l(7)^«:|ll20{i:-?-i^if^A'-yH21 

[0014] *l&Hfl<7)3-<;i'30{i. ^ /TiooJf v>^r<7) 

i//mSJt«o)i«Tis«t, t'-^m^m^^mthm 

T^^rBriB^ t,o3>f /I.«f4s33^?i3l(cffij^at; J; o izm 

a -i )vmzUM--tK% mmmmzm t ^30// mmm± 
ll<7)£*f:^itn{cM^'?-<o«*33*i|icomt'25i:tff 0 

XiS^lfiObm^tih. 

[ 0 0 1 5 ] II Kb) iizffym^^iw;cmmx'7nt, 

yrmmb-t^. 0OJ:dt3a«llcoSffil:3-<;l^#: 
30 33±^^ftMLi^'J3y^c7)fiim34TSV\ fiXtH 
□ t/i-^*?)*^ ^ ;U30{I«ggt S ct 3 ?^Sffi35$-iS 
(tl.. 3-^ /W^*33c7)1i*<£l5V^<7)-C'efLffl<?DfflS:ill:^C 

mmtx^mssabti, mm(Di:oizzmm3'i 
ab^m^Mmm-mtm^^'f-^ ym<r)Tmm5 

atffl^OTtfiM35b$:ft(t. -?■^0±^ffl^^^^fi^«» 
y7°<:O5lie«ffi35(iffl^*40cOEa^»42lC)lft LIlTIi 

^epsx'Tn-t 3oori.:iiToffiffl<o«iAfc#«t{cJ; 

40 

[0016] m2commm(r>i-'yrwimi bm^j:m 
$ti6. zcommmcomiimmibm'o^com^ 

61^:^i^m(.bL, -ecOiffico^-yTlOcOH^aS^t 

^tibmtmm<D-:j^ fv-ya^rmitix^'v noiaio 3 

m3co±immtmme2X'm^\ -e-o±iitcT;us^<o 
iEill^*63SrE^U, ^ (=i,z^<D±mommAm 

<iHxm.mm3bmmt!t>xo^z^mm5immi. 

50 *»o®rtlcll{iJ$-li:/>:Em«ft63^S^A-.y H66t^ 



5 

ifeSSBtS^^Six, ffl¥:fr60£O3-f;l^30co£(i<offi|[|5{i 
I.. 

[00 17] §f>tC:<D02<O||]flMT'{i^7riOi:ffl 

m^Lxythx.'y^>yi,zX'}Xf)\m(r)j'^^-yi,zm 
fS.-tiztX'i:<. ^•yriotm^ueom^-fiicomiz 

ISttT miomX'li^ 'V noil tJi 3 ^ yl^^f* 

[0018] \:x±m^n Lfzmitm2 (^^^-ftK^mm 

^^iJl^•C h . ■nA )i3f>(r)J^9~y^WM\tLX tsmi 
^zW^fJ. mcnmm^h 5 <^X\ 'SmiiZI^ txmi\iu< 

goa^•C3^;^^^^s33c7)^$S:ti1-::fc^^<^:'9. 3^ 

;l/30(7)«8SE^MS-fi!*co^fgJiLht [6l±-C# S . ^ , 

[00 19] iXtC, ll3$-#B3tTf-7 7'10rt{=^#f^: 
mm(it-3^}Vy)imiMim^WMi>. 03 (a) 
~(d) {iS«12^^«#^B20c7)|llS§S^lllS8g?i)-^ 

(e) ~(h) \±m^i\<nm^ti^to^^ iviiiim^^tjjM 

Sr^-f. Z.fihTmtf'^X'^:i^f^<nmi^X'Wbt:>ixh 

(nx'^^mt'^t X'<r>^ >y 7*co*»t) 0 toxyN^rS^-f i 

<7)tLs ::(7)'>xyM0{i:V>fc»9>l)iS«f*:^Si'>xyNT'J> 

st<7)t-r5. ttz. 03(e) mt'(±««ii*^-e<7)S 
[0 0 2 0] 03(a) {mm^iMxh-ox. in<^ 

ffllcft±tf/im, MS«lltl2Sra^a-^t)-t-t«.«-C^ 
lOfcU, *>oS1gl2tcJ3feS-igLT^f4tgB20&f^'9 

<r)m.\2<^mm¥^miMxh 0 , i;-f -?-<os^<o03 
(b) <D:mx'\miMryX'7x.',^y-/m^zi.r)m^ 
n<r>^mti^hmmmz^-th t.x-m^'^A.X'mmi^ 
mL(r>^wm.\5^z-9tm l , t-'omm^^ts-m^:^ 

nwrnvox-wmh, 

[002 1] 03(c) {tm^'y')^y^zi^hmff)%^ 
xst'$)0, i^^ymim:^:^tthmv\im^zx 



4) !tfra¥6-l 20 0 36 

6 

14^^«tl., iii9l«5«iil50±liltct>#)gf8 
i^^}ziy\Wimth<r>x\ <J:i7)03(d) ioigxii':? 
xyM0<7)«ffl±£O^^^i/ U 3 ymmitthZ. bfizX 

l<ztX':i^-v^yyLxmn^<r>m^tth. l^iitcioT 
fi?iJ;t{?nJgcoa«12A>'l^*)il6lcJ: OfflSt^lfeMi^ii 

\mm(r)^m^m2ox-ibhMM.mmmh mm 

=f^m,U'ifh^:i1xh<r>^MW%.m5{zm^Wixm 
10 a^ill., 

[0022] ;P30^f^ DiitfTt&^cOftliUcOXgt'*) 
503(e) Tti. '!7X>'M0£OKi!|cOKKll<7)^ffi*^f>« 
31^x./^yi!^lcJ;'90<7)J:a(cgE<jiO3itf. i^oS 
3Hi t ^ 3 }V^(7iWmf^i> -yt^zm^^titz y t 

h]^i^xy-m-7^^ bixm*)iiitixhi}K ^m.(r> 

x-yf-y^iiSFe i:l?#S:^tf;<fX4'<7)r5X-7X-y^ 
y^S, i:<t';r^'T'fr^:t>'X-yf-y:?'ffitJ:§ 
i7)AU< , ^tltCJ: O0>J;l{f2O//m(ifci^< *>030Mm 
liLhtO^V ^S31 ■^W^xm^W.zn t TStt t'T&^-PSff 

[0023] ^^L<m^ (f) «lS-C'{i«31<:0?Sffi5:^tf 
S«llc?)^ffl$r 1 A(mgacr)Ji;f c7)^^^2T'?g-5 . CI 
c^^)^2{±««12(ilC^fl!gS20*<f^ 0 iiSixl. 
Hfi<^J®-^»illOO°Ci7)iSfflT<7);^^-AK^l:&t'ft{t2.i7) 

v5i^tS?^$rK«>!rxt-ri> 200r^iO<RfflTcO7* 
7 X-7 C V D ^ t J; o T fi^-t I) V \ 
[ 0 0 2 4 ] 03 (g) cOlST-{i«31rtCca ^ ;l^«*33 

-fb-f h 'J -^jU^^r-^tfJ^Jo gijglcj: '520'C<7)?agrTTa 
<ffl|-fiXft§-*. EDTA2Na, 7:r/^Ar;^ 

X*). 7O''CmS«?aSTT'aii&S3m^^«L*^o0c7) 
p t::»Kll<^^ffiS:S3 J; o l>z^M:^-tl , 
[0025] ftf*i^0 3 (h) (7)XgT'(±3 ^ /W^ft33ffl 
40 {7)#JiSrX7f->'/tT3-</l/30Sr^«t5. Clf^Ig 
T-t47 * h Pxx v;^^' M t L0^x.{f 
V ^5^t;^x -y f-y/lc J: 0 ffl?: 3 ^ ;l'30ffl<7)m^<7)''N'^' 
-ytiJg^L. *^-:30^c7)MT-«4^1lcr)«ffi±lcffltfO 
-^^SLT3-f;B0cOffigBffl«Ogf^gK33afc-tl.. CI 
iUmtiH 1 <7)J; a ten ^ ;l'30(i{c§§®«®35S-iS{t5 
J^ti a -f ;l/«{*;33^ ftTO4fliSS'r S £7)*i J; V , 
020^:313 3^ ;l.^l*33 5rlStB$-ii^w^* t'filffl IX 

[0026] tLhiftBB t^HiS^iJtcRS'^-f , ^IgH^JiS 

50 ^mmx-mm-fizkm-ti. mm. mmmx-ii 



(5) 



f#^T6-l 200 3 6 



8 



[00 27} 

^jux'ii. ^i¥mm^j:^^Lmm^msi]mmmizi^ 
0 f - -x rco^u^mmcnmmmizm^m < s o 
s.^. zcDmrn^-^tsmRcom^m^zmmmmmL. 

mummu^ t mmixmmm tth^z^-yr 

[ 0 0 2 8 ] (a) ^'vr<r)^mwmi.<r>^m<7^x^- 

a-^ jVf'i^-y^wmtLxi^wstxmffim^commz 
miu<m^^A,x-:iA )vmw<m^ ^m-z tt>zi. 

tl^X'th. 

(b) ::i^)mw^mmmz^'ofzm<,zm>^tsmm<n 
■c'-^o^^^r < m\^m.mi-srLx^mwm.<<zmif 
■tz t i}<x'^ . m^mmmt^tmimmt nmm^ 
■ffixm^±ifmmmmmizitKxm^^t: 

[0 0 2 9] (c) jimm^^mmiirtxmms 

i i<^x\ ^^itm 
umm^iLXizmth^m^izmz^K ztiK-^ 

(d) ^ ••/ -7^mm<n^wmm.if-:i ^ )umm^^f}-^j: o 
gifiTv^i,oT\ m^mmmizit^x^tmmi}<^ 



[ 0 0 3 0 ] ^fc, ^m(r>a^ Mi^mi^^^mt b t 
[llffiom*=5ri)iB«] 

I. |5l0(a) «i^-yri:-?-<0|||gffl*:^«0»rffill, IrIH 

(b) ii^<^mmmMmmx'h^. 

10 [ H 2 ] *J*Bfl<OJS^^g?Si^ffl 3 ^ ;PcoM=5r I. 

[03] ^•yrmz^mwmmb^^>\^ii^'OMswm 

i:^^j:X^Z'bffmmX'^.L. 1510(a) {iSMS^I 

i5i0(b) m^a*^i!i«ojg0ji;vtf^m!i(7)« 
«pxs. iii0(c) am^'^u^yco^^xm. mm 

(d) 1310(e) 

mmis) ii^^ii'mm^mizxmyzmx 

20 ^•y7-ffl'>xyNcoSg|5Brffl0fS)|., 
[«-f-toSiBH] 

10 -f-yT^v^Uti-eirffltfO'^xyN 

11 ^mwm. 

20 *«f^a^v^L«««iHii?§ga 

21 ^^m^m(r>mm^^'y k 

30 

31 m 

32 

33 n-f/U^Ws 
30 33 a -ayOl-cDmm^ 

42 lE^^ft 

60 ^--yra^m&^fim^i] 

62 lE^^* 

65 mmVMi:\'^Ui^<yrVM 

70 Kmis^s^fflisttji^ 




0 Y^i^i6i\ 



(6) 



!Nf^^6-l 200 36 



mi] [US] 




untitled 

NOTICES * 

JPO and NCIPI are not responsible for anydamages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



*claim(s)] 

"Claim 1] The slot which is the coil of a magnetic-induction component used 
combining a semiconductor device, and was dug deep by the pattern of a coil at the 
rear-face side of the substrate of the chip for semiconductor devices, It has a 
conductor, the coil which consists of a high conductivity metal with which the 
insulator layer put on the rear-face side of the chip containing a groove surface 
and the slot covered by the insulator layer were filled up -- a coil a conductor 
— a projection electrode -- minding — wiring of the other party — the coil for 
magnetic-induction components characterized by connecting with a conductor and 
mounting in the other party with a semiconductor device, 
[claim 2] a coil according to claim 1 -- setting -- a coil -- the coil for 
magnetic-induction components characterized by a conductor being copper by which 
nonelectrolytic plating was carried out. 

[claim 3] The coil for magnetic-induction components characterized by arranging a 
magnetic thin film in a component side while preparing a coil in the opposed face 
side of the other party who mounts a chip in a coil according to claim 1, and 
constituting a magnetic-induction component with the coil and magnetic thin film by 
the side of the tip side and the other party. 



[Translation done.] 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
'0001] 

'industrial Application] This invention is the coil of the magnetic-induction 
component which is the small inductor and transformer which are used for a regulated 
power supply etc. combining a semiconductor device, and relates to what is made by 
the chip for semiconductor devices, such as an integrated circuit device. 
'0002] . , ^ 

'Description of the Prior Art] Electronic instruments, such as a regulated power 
supply, with switching power supply or chopper control equipment, it is an inductor 
to the individual semiconductor device the object for switching, and for 
rectification conventionally, Although the structure mounted on a printed circuit 
board combining discrete part, such as magnetic-induction components, such as a 
transformer, and a capacitor, was in use The structure of the so-cal'jed hybrid 
integrated circuit of mounting a semiconductor device in a ceramic wiring board 
according to this with application expansion with a chip recently since especially 
the demand of a miniaturization is strong comes to be adopted widely. It is also 
possible to integrate all individual semiconductor devices in one chip of an 
integrated circuit device with a control circuit except for the case further for 
large power. . . 

[0003] Thus, to progressing quickly, especially the miniaturization of a 
magnetic-induction component is not easy, and integration by the side of a 
semiconductor device is when reducing the physique of the whole equipment and 

going, discrete part and. A result which efficiency does not go up even if it raises 
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dock frequency not much, since the frequency characteristics of an inductance tend 
to fall above iMHz, although advanced by raising the clock frequency of equipment 
using a reactance increasing in proportion to a frequency also at the inductance 
with the same miniaturization of this former and magnetic-induction component, but 
RF loss increases rather, and causes the decline in the whole equipment 
effectiveness may be brought. 

[0004] In order to break through this difficulty, it is made the laminated structure 
of the thin film conductor which carried out the detailed patternizing of the 
magnetic-induction component using the semi-conductor process technique, and a 
magnetic thin film, and the attempt which attains a radical miniaturization, fixes 
on a semiconductor chip at coincidence, and one-chip-izes an integrated circuit 
device and a magnetic-induction component is made, and it is ** carried out of those 
possibilities. The structure of making the thing of structure and of a thin film 
conductor and a magnetic thin film which put the thin film conductor formed in the 
letter coil of a curled form fellow face crease from both sides with one pair of 
magnetic thin films as a magnetic-induction component of this thin film laminated 
structure becoming intricate in the shape of textiles is known. With any structure, 
since it is the small and flat configuration which is dozens of micrometers thin at 
10mm or less, a dimension can fix a magnetic-induction component on the chip of a 
semiconductor device using semiconductor technology. 

[0005] ... 
[Problem(s) to be Solved by the Invention] Although the magnetic-induction component 
of an above-mentioned thin film laminated structure has the advantage which enables 
a remarkable miniaturization, improves the frequency characteristics of the 
inductance to coincidence, and can raise the clock frequency of equipment to iMHz or 
more by making the coil pattern of a thin film conductor detailed using 
semiconductor technology since a coil is formed from a thin film conductor, so that 
detailed-ization of the pattern is advanced -- a conductor width -- narrow -- 
becoming — a coil -- natural to the current density which can be passed to a 
conductor -- since there is constraint, there is a problem which can seldom enlarge 
current capacity of a magnetic-induction component. 

[0006] although the thickness of a thin film conductor must be increased for 
solution of this problem -- a size [ spacing / a thin film conductor to / mutual ] 
height coil -- since a level difference that it is hot easy to form a conductor by 
etching and big is attached, it becomes difficult to carry out the laminating of the 
thin film on it, and the heat dissipation top of a coil also becomes 
disadvantageous. The purpose of this invention is to obtain the coil of the 
magnetic-induction component which can form in a detailed pattern, and can be 
miniaturized easily, solving this trouble and using semiconductor technology, and 
can improve current capacity. 

[0007] . , . , ^ . . 

[Means for solving the Problem] According to this invention, the above-mentioned 
purpose digs a slot deep deeply by the pattern for coils to the rear-face side of 
the semi-conductor substrate of the chip with which a semiconductor device thru/or 
an integrated circuit device are made at a front-face side. A conductor is prepared, 
the coi I which consists of a high conductivity metal so that it may be filled up 
with the slot which put the insulator layer on the rear^face side of the substrate 
containing this groove surface, and was covered by the insulator layer -- a coil -- 
a conductor -- a projection electrode -- minding -- wiring of the other party -- it 
is attained by the coil of the magnetic-induction component which connects with a 
conductor and was made to carry out chip mounting with a semiconductor device. 
[0008] In addition, in order to dig the above-mentioned slot deep deeply in a good 
side-face configuration, it is advantageous to be based on the plasma-etching method 
or the reactive-ion-etching method. As for an insulator layer, considering as the 
silicon oxide film is easy and most enough, and although this can also be attached 
by steam oxidization of a substrate etc., when a semiconductor device is already 
made at the front-face side of a chip, it is good to form membranes with a 
low-temperature CVD method, the coil filled up with Mizouchi -- it is good to use 
copper for the high conductivity metal for conductors, and it is advantageous to 
deposit this on making restoration to the Mizouchi good with nonelectrolytic 
plating, and it is advantageous especially to deposit this further in two steps, the 
good low-speed nonelectrolytic plating of adhesion with the groove surface which is 
a substrate, and high-speed nonelectrolytic plating. 
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[0009] above-mentioned chip mounting -- facing -- a coil -- a conductor — wiring of 
the other party -- especially when using the Bump electrode of solder prevents 
damage on the chip which made the semiconductor device, it is advantageous to the 
projection electrode linked to a conductor, and a projection electrode is natural 
you may prepare in which [ of a chip and the other party ] side, moreover, a coil 
the connection which consists of a high conductivity metal for them in order to 
ensure connection of a conductor the rear-face top of the substrate of a chip -- 
a coil it is advantageous to make it extend from a conductor and to prepare. 
[0010] While preparing the coil of the same structure as the tip side in the opposed 
face side of the other party who should mount a chip, a magnetic-induction component 
is constituted from the mode on advantageous operation of this invention, or 
application by arranging a magnetic thin film in the component side between both by 
the coil and magnetic thin film by the side of the tip side and the other party. In 
this mode, it is good for the other party's substrate to use a semi-conductor like 
the tip side. Moreover, although a magnetic thin film may be prepared in which [ of 
a chip and the other party ] side, it is advantageous to cover the other party's 
■'ront face by the protective coat, and to make a magnetic thin film support on it. 
"0011] . ^ ^. 

Function] Although the magnetic-induction component of the above-mentioned thin 
-ilm laminated structure is accumulated and carried in the front-face side of the 
direction where the semiconductor device of a chip was made It is what noted the 
point which can increase the cross section of a conductor, if this invention uses 
effectively the tooth space where the rear-face side of the semi-conductor substrate 
of a chip is lying idle -- a coil -- the coil which consists of a high conductivity 
metal filled up with a slot after digging deep deeply the slot said to the 
configuration of the preceding clause by the detai led pattern for coils from the 
rear-face side of this substrate and putting an insulator layer on this groove 
surface -- by preparing a conductor Heat dissipation is made good by missing 
generation of neat of a conductor to a semi-conductor substrate through a thin 
insulator layer, a coil -- the cross section of a conductor is increased -- making 
-- the current capacity of a coil improving coincidence -- a coil -- further 
-- a coil — a conductor — a projection electrode — minding — wiring of the 
mounting other party -- it enables it to achieve mounting of the chip which made 
coil connection, simultaneously a semiconductor device by connecting with a 
conductor 

Example] Hereafter, the example of this invention is explained with reference to 
drawing. In drawing 1 , drawing 2 shows the different example for one example of the 
coil for magnetic-induction components of this invention with the sectional view of 
the other party of a chip and mounting, respectively, and drawing 3 shows the point 
which makes a semiconductor device and a coil in a chip with the important section 
sectional view of the chip for every main processes, in addition -- although a coil 
is made into inductors in the example of drawing 1 and drawing 2 in order to avoid 
**** of drawing the object for transformers -- if -- for example, it is good by 
making from the pattern which made two coils become intricate. 
[0013] Drawing 1 (a) The chip 10 shown in the bottom is the so-called substrate 
junction type, and one pair of substrates 11 and 12 of a semi-conductor are mutually 
joined through the oxide film 13 so that drawing 3 may explain later. The connection 
pad 21 with which the semiconductor device 20 which is the integrated circuit which 
the thickness of dozens of micrometers is made to the upper substrate 12, for 
example, includes a circuit element and control circuits, such as a switching 
transistor of a regulated power supply and rectifier diode, was made by this, and 
was shown simple in connection with the exterior is formed in the periphery section, 
the coil 30 by this invention is made from the rear-face side of the lower substrate 
11 with a thickness of hundreds of micrometers -- having -- drawing 1 (b) a detail 
is shown -- as -- the projection electrode 35 -- minding -- the example of the other 
party 40 and drawing -- wiring on the ceramic substrate 41 of a wiring substrate 
it connects with a conductor 42. in this invention, mounting to the other party 40 
of this connection, simultaneously a chip 10 achieves -- having -- the semiconductor 
device 20 in a chip 10 -- that connection pad 21 and the bonding line 50 -- minding 
-- wiring of the other party 40 — it connects with a conductor 42. 
[0014] The slot 31 of several articles is deeply dug deep by the about 30-micrometer 
fine array pitch, respectively, the coil 30 of this invention — from the rear-face 
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side of the substrate 11 of the thicker one of a chip 10 many -- the coil which 
has a quite longwise cross section like [ it consists of a high conductivity metal 
which puts the insulator layer 32 of silicon oxide on the rear-face side of the 
substrate 11 containing the groove surface by about 1-micrometer thickness, and is 
filled up with the inside of a slot 31, for example, copper, and ] illustration -- 
it prepares and becomes so that a conductor 33 may be inserted in a slot 31. width 
of face of a slot 31 is set to 20 micrometers, and the depth is set to about 30 
micrometers or more according to the current capacity which should be endowed with a 
coil 30. In the example of this drawing 1 , the pattern of a coil 30 is made into 
the letter of a face crease which that conductor 33 on a par with the 
longitudinal direction of drawing turns up by turns before and behind drawing, and 
is connected with the other party 40 at the edge of those right and left like 
illustration. 

[0015] Drawing 1 (b) An enlarged section shows this connection. Although the 
projection electrode 35 may be formed in which [ of a coil 30 and the other party 40 
] side, in this example, it is prepared in a former side and let it be the bump 
electrode of solder, drawing -- like -- the rear face of a substrate 11 -- a coil 
it covers by the protective coats 34, such as silicon nitride, including a conductor 
33 top, and the projection electrode 35 is formed so that it may connect with a coil 
30 in the aperture which carried out opening to it. a coil — since the width of 
face of a conductor .33 is narrow, it extends to the side and the copper for them is 
set to connection 33a. A reflow is carried out and it considers as the bump for 
projection electrode 35 so that substrate film 35a, such as thin titanium, and 
substrate film 35b, such as copper, which contact this connection 33a within the 
aperture of a protective coat 34 like usually may be attached, and solder may be 
grown up into that bottom by the electrolysis galvanizing method and a radius of 
circle may stick at a tip. this solder bump's projection electrode 35 -- wiring of 
the other party 40 -- an arrow head S shows to a conductor 42 by a diagram It is 
easily connectable with soldering of low temperature 300 degrees C or less. 
[0016] Although the chip 10 of the example of drawing 2 is the same structure as 
drawing 1 , let the coil 30 by the side of the rear face be a curled form pattern. 
Unlike drawing 1 , the other party 60 of this example uses that substrate 61 as a 
semi-conductor substrate, forms the coil 30 of the structure same into the mounting 
part of the chip 10 of that top face as it, and does series connection to the coil 
30 by the side of a chip 10. therefore, this other party's 60 coil -- a conductor 33 
top an interlayer insulation film 62 -- covering -- that top -- wiring of 
aluminum etc. — a conductor 63 — arranging — further — a it top — the inside of 
the aperture of the wrap protective coat 64 -- wiring ~ wiring to which it 
protruded on and the projection electrode 65 was exposed in the aperture so that it 
might connect with a conductor 63 let a conductor 63 be the connection pad 66. 
the example of illustration -- the edge of the center the other party's 60 coil 30 
-- wiring it connects with the central edge of the coil 30 of a chip 10 through a 
conductor 63 and the projection electrode 65, and the edge on the left-hand side of 
the other party's 60 coil 30 is connected with the connection pad 66 through the 
connection 33a. , 
[0017] Furthermore in the example of this dravying 2 , a magnetic thin film 70 is 
arranged between a chip 10 and the other party 60, and it is the so-called 
magnetic-induction component of core type in both coil 30, An inductor consists of 
this example, the ferromagnetic metal in which this magnetic thin film 70 has soft 
magnetism — a spatter etc. 10- although it is possible to form membranes to _ 
dozens of micrometers thickness, and to form in a desired pattern by photo etching 
and you may prepare in which [ of a chip 10 and the other party 60 ] side -- the 
example of drawing — a chip 10 side -- a coil -- since the conductor 33 is exposed, 
it prepares in the other party's 60 direction, and that front face is made to 
support on the wrap protective coat 64 Since the other parts shown in drawing 2 are 
the same as drawing 1 , explanation is omitted. 

[0018] since the thickness of hundreds of micrometers is in a substrate 11 also in 
which example of drawing 1 explained above and drawing 2 even if it makes the 
pattern of a coil 30 detailed -- the need -- responding -- a slot 31 -- deep 
digging deep -- a coil -- the current capacity of a coil 30 can be improved several 
or more times over the past by increasing the height of a conductor 33. moreover, 
the semiconductor device 20 by the side of the front face of a chip 10 --a coil -- 
since it is considerably separated from the conductor 33 as shown in drawing, a 
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possibility of receiving the bad influence of the magnetic field generated according 
to the current of a coil 30 compared with a thin film laminated structure can be 
decreased. 

[0019] Next, the point which makes a semiconductor device 20 and a coil 30 in a chip 
.10 with reference to drawing 3 is explained. Drawing 3 (a) - (d) The process which 
divides a substrate 12 into the semiconductor region which should make the circuit 
element and circuit part of a semiconductor device 20 is shown, and it is drawing 3 
(e), - (h) The process which makes a coil 30 from the rear face of a substrate 11 is 
shown. Since all of these processes are advanced in the state of a wafer, a sign 10 
shall show a wafer instead of an old chip, and this wafer 10 shall be the so-called 
dielectric separation wafer. Moreover, drawing 3 (e) The substrate 11 is shown by 
henceforth by the posture which turned the rear face to the bottom. 
[0020] Drawing 3 (a) It is a substrate junction process, after attaching the oxide 
film 13 to one front face of one pair of substrates 11 and 12 and making a mirror 
plane, where both the substrates 11 and 12 are piled up, both are joined by the 
neating at high temperature in inactive ambients, and it considers as a wafer 10, 
and the thickness of dozens of micrometers suitable for grinding to a substrate 12 
and making a semiconductor device 20 is made. It is the dielectric separation 
process of this substrate 12 after it, and it is that first drawing 3 (b) first. The 
dielectric film 16 which is an oxide film of the about l-micrometer thickness by the 
steam oxidation style covers at a process the whole surface which digs a slot 14 
deep until it reaches an oxide film 13 from the front face of a substrate 12 by the 
plasma-etching method, divides a substrate 12 into two or more semiconductor regions 
15, and contains a groove surface. 

[0021] Drawing 3 (c) It is the packer of the slot by polycrystalline silicon, and 
polycrystalline silicon 17 is made to deposit on the whole surface of a wafer 10 
with the heat CVD method which makes a si lane etc. material gas, and it is filled up 
with a slot 14. Under the present circumstances, since polycrystalline silicon 17 
accumulates also on the semiconductor region 15 bottom, it is following drawing 3 
(d). At a process, by oxidizing the polycrystalline silicon 17 on the front face of 
a wafer 10, it changes into an oxide film 18, and it is etched even into 
predetermined thickness if needed, and it considers as the condition of 
illustration, since dielectric separation of the substrate 12 of n form is carried 
out by the above in two or more semiconductor regions 15 mutually insulated with the 
dielectric film 16, the circuit element and circuit part which constitute the 
integrated circuit which is the above-mentioned semiconductor device 20 distribute 
to these semiconductor regions 15, and are made henceforth. 

[0022] drawing 3 (e) which is the process of the beginning for making a coil 30 **** 
-- from the front face of the substrate 11 on the background of a wafer 10, by 
etching, a slot 31 is deeply dug deep, as shown in drawing. For this slot 31, 
although the photoresist film formed in the natural detailed pattern for coils is 
dug deep as a mask, etching in that case is SF6. The plasma-etching method in the 
gas containing oxygen and Being based especially on the reactive-ion-etching method 
can dig the trench 31 30 micrometers or more deep in a perpendicular and good 
side-face configuration to the front face of a substrate 11 as narrowly [ it is good 
and /, for example ] by this as 20-mi crometer width of face. 

[0023] Following drawing 3 (f) At a process, the whole surface of the substrate 11 
containing the groove surface of a slot 31 is covered by the insulator layer 32 of 
about l-mi crometer thickness. This insulator layer 32 makes a si lane and oxygen 
reactant gas, when it is, after making a semiconductor device 20 for ** with 
sufficient attaching with the steam oxidation style under a 1100-degree C elevated 
temperature when it is, before making a semiconductor device 20 at a substrate 12 
side. It is good to form membranes by the plasma-CVD method under about 200-degree c 
low temperature. 

[0024] drawing 3 (g) a process -- the inside of a slot 31 -- a coil -- it is filled 
up with the high conductivity metal for conductors 33. It is good for this metal to 
make it grow up by two steps of nonelectrolytic plating methods using copper. 
Consider as the nonelectrolytic plating of the good low speed of a substrate and 
adhesion at first, and copper is thinly grown up under the temperature of 20 degrees 
C with the plating liquid containing a copper sulfate, a Rochell salt, formaldehyde, 
caustic alkali of sodium, a sodium cyanide, etc. Next, the inside of a slot 31 is 
filled up with the bottom of the temperature of about 70 degrees C for copper, and 
it is made to grow up with high-speed nonelectrolytic plating with the plating rate 
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high a figure single [ about ] using the plating liquid containing a copper sulfate, 
EDTA 2Na, formaldehyde, caustic alkali of sodium, and a sodium cyanide, so that the 
whole surface of a substrate 11 may be covered, as shown in drawing. 
[0025] the last drawing 3 (h) a process a coil the metal for conductors 33 is 
etched and a coil 30 is completed. At this process, the photoresist film is used as 
Mask M, copper is formed in the predetermined pattern for coils 30 by the chemical 
etching using hydrochloric-acid liquid, and it leaves copper [ some ] on the front 
face of a substrate 11 in the example of illustration, and is referred to as 
connection 33a for the edges of a coil 30. the case where the projection electrode 
35 is formed in a coil 30 side like drawing 1 after this -- a coil although it is 
good to cover a conductor 33 with a protective coat 34 -- drawing 2 like a 
coil -- even if it uses it, with the conductor 33 exposed, it does not interfere. 
[0026] Not only an example but this invention explained above can be carried out in 
various modes. For example, although the substrate part by which the semiconductor 
device in a chip is made from an example was made into dielectric isolation 
construction, it is good also as junction isolation structure, the coil of a slot 
a conductor -- public funds restoration by the group is also possible not only by 
the nonelectrolytic plating of an example but those combination, such as vacuum 
evaporationo and electrolysis plating. It is able for there to be a degree of 
freedom also in the arrangement structure of a magnetic thin film and a coil, and 
for a magnetic-induction component to be possible for various selections, or to 
include a magnetic thin film in the interior of a chip with an inductor or a 
transformer. 
[0027] 

[Effect of the Invention] As above, with the coil for magnetic-induction components 
of this invention A slot is deeply dug deep to the rear-face side of the 
semi-conductor substrate of the cnip with which a semiconductor device thru/or an 
integrated circuit device are made at a front-face side. A conductor is prepared, 
the coil which consists of a high conductivity metal so that it may be filled up 
with the slot which put the insulator layer on the rear-face side of the. substrate 
containing this groove surface, and was covered by the insulator layer -- a coil — 
a conductor -- a projection electrode minding -- wiring of the other party the 
following effectiveness can be raised by connecting with a conductor and carrying 
out chip mounting with a semiconductor device. 

[0028] (a) since the tooth space by the side of the rear face of the semi-conductor 
substrate of a chip is used effectively and a coil is made, even if it makes a coil 
pattern detailed for a miniaturization -- a substrate with a thickness of hundreds 
of micrometers a slot -- deep -- digging deep -- a coil -- the current capacity 
of a coil can be improved several or more times over the past by increasing the 
height of a conductor. . . ^ 

(b) a coil -- since it is the structure of inserting a conductor in the slot cut in 
the shape of a ctenidium, the generation of heat can be missed to a semi-conductor 
substrate through a very thin insulator layer, compared with the thin film laminated 
structure which accumulates a conventional thin film conductor and a conventional 
magnetic thin film through an insulator layer, the heat dissipation effectiveness 
can be made good, and the current capacity of a coil can be raised further. 
[0029] (c) a coil -- a conductor -- a projection electrode -- minding -- wiring of 
the mounting other party — since mounting of the chip which made the semiconductor 
device can Be achieved while connecting with a conductor, the time and effort which 
assemblies, such as a regulated power supply, take can be saved sharply, 
(d) the semiconductor device by the side of a chip front face -- a coil since it 
is considerably separated from the conductor, a possibility of receiving the bad 
influence of the magnetic field which a semiconductor device generates according to 
a coil current compared with a thin film laminated structure can be decreased, 
[0030] In addition, al though-izing of the regulated power supply etc. cannot be 
completely carried out [ one chip ] since the coil of this invention is the method 
which carries out chip mounting to the other party with a semiconductor device, the 
mounting other party can be miniaturized in extent without a chip and great 
difference. 
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TECHNICAL FIELD 



[Industrial Application] This invention is the coil of the magnetic-induction 
component which is the small inductor and transformer which are used for a regulated 
power supply etc. combining a semiconductor device, and relates to what is made by 
the chip for semiconductor devices, such as an integrated circuit device. 



[Translation done.] 



PRIOR ART 



[Description of the Prior Art] Electronic instruments, such as a regulated power 
supply, with switching power supply or chopper control equipment It is an inductor 
to the individual semiconductor device the object for switching, and for 
rectification conventionally, Although the structure mounted on a printed circuit 
board combining discrete part, such as magnetic-induction components, such as a 
transformer, and a capacitor, was in use The structure of the so-called hybrid 
integrated circuit of mounting a semiconductor device in a ceramic wiring board 
according to this with application expansion with a chip recently since especially 
the demand of a miniaturization is strong comes to be adopted widely. It is also 
possible to integrate all individual semiconductor devices in one chip of an 
integrated circuit device with a control circuit except for the case further for 
large power. 

[0003] Thus, to progressing quickly, especially the miniaturization of a / 
magnetic-induction component is not easy, and integration by the side of a 
semiconductor device is when reducing the physique of the whole equipment and 

going, discrete part and. A result which efficiency does not go up even if it raises 
clock frequency not much, since the frequency characteristics of an inductance tend 
to fall above iMHz, although advanced by raising the clock frequency of equipment 
using a reactance increasing in proportion to a frequency also at the inductance 
with the same miniaturization of this former and magnetic-induction component, but 
RF loss increases rather, and causes the decline in the whole equipment 
effectiveness may be brought. 

[0004] In order to break through this difficulty, it is made the laminated structure 
of the thin film conductor which carried out the detailed patternizing of the 
magnetic-induction component using the semi-conductor process technique, and a 
magnetic thin film, and the attempt which attains a radical miniaturization, fixes 
on a semiconductor chip at coincidence, and one-chi p-i zes an integrated circuit 
device and a magnetic-induction component is made, and it is carried out of those 
possibilities. The structure of making the thing of structure and ** of a thin film 
conductor and a magnetic thin film which put the thin film conductor formed in the 
letter coil of a curled form fellow face crease from both sides vyith one pair of 
magnetic thin films as a magnetic-induction component of this thin film laminated 
structure becoming intricate in the shape of textiles is known. With any structure, 
since it is the small and flat configuration which is dozens of micrometers thin at 
10mm or less, a dimension can fix a magnetic-induction component on the chip of a 
semiconductor device using semiconductor technology. 
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[Effect of the Invention] With the coil for magnetic-induction components of this 
invention, it is as above, the coil which consists of a high conductivity metal so 
that it may be filled up with the slot where the semiconductor device thru/or the 
integrated circuit device dug the slot deep deeply to the rear-face side of the 
semi-conductor substrate of the chip made at a front-face side, put the insulator 
layer on the rear-face side of the substrate containing this groove surface, and was 
covered by the insulator layer -- a conductor -- preparing -- a coil — a conductor 
-- a projection electrode -- minding -- wiring of the other party -- the following 
effectiveness can raise by connecting with a conductor and carrying out chip 
mounting with a semiconductor device. 

[0028] (a) since the tooth space by the side of the rear face of the semi-conductor 
substrate of a chip is used effectively and a coil is made, even if it makes a coil 
pattern detailed for a miniaturization -- a substrate with a thickness of hundreds 
of micrometers -- a slot -- deep -- digging deep -- a coil -- the current capacity 
of a coil can be improved several or more times over the past by increasing the 
height of a conductor. . , -. 

(b) a coil since it is the structure of inserting a conductor in the slot cut in 
the shape of a ctenidium, the generation of heat can be missed to a semi-conductor 
substrate through a very thin insulator layer, compared with the thin film laminated 
structure which accumulates a conventional thin film conductor and a conventional 
magnetic thin film through an insulator layer, the heat dissipation effectiveness 
can be made good, and the current capacity of a coil can be raised further, 
[0029] (c) a coil — a conductor -- a projection electrode minding — wiring of 
the mounting other party -- since mounting of the chip which made the semiconductor 
device can be achieved while connecting with a conductor, the time and effort which 
assemblies, such as a regulated power supply, take can be saved sharply, 
(d) the semiconductor device by the side of a chip front face -- a coil --^since it 
is considerably separated from the conductor, a possibility of receiving the bad 
influence of the magnetic field which a semiconductor device generates according to 
a coil current compared with a thin film laminated structure can be decreased. 
[0030] in addition, although-izing of the regulated power supply etc. cannot be 
completely carried out [ one chip ] since the coil of this invention is themethod 
which carries out chip mounting to the other party with a semiconductor device, the 
mounting other party can be miniaturized in extent without a chip and great 
difference. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Although the magnetic-induction component 
of an above-mentioned thin film laminated structure has the advantage which enables 
a remarkable miniaturization, improves the frequency characteristics of the 
inductance to coincidence, and can raise the clock frequency of equipment to iMHz or 
more by making the coil pattern of a thin film conductor detailed using 
semiconductor technology since a coil is formed from a thin film conductor, so that 
detailed-ization of the pattern is advanced a conductor width narrow -- 
becoming a coil — natural to the current density which can be passed to a 
conductor -- since there is constraint, there is a problem which can seldom enlarge 
current capacity of a magnetic-induction component. ^ 
[0006] although the thickness of a thin film conductor must be increased for 
solution of this problem -- a size [ spacing / a thin film conductor to /mutual J 
height coil since a level difference that it is not easy to form a conductor by 
etching and big is attached, it becomes difficult to carry out the laminating of the 
thin film on it, and the heat dissipation top of a coil also becomes 
disadvantageous. The purpose of this invention is to obtain the coil of the 
magnetic-induction component which can form in a detailed pattern, and can be 
miniaturized easily, solving this trouble and using semiconductor technology, and 
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can improve current capacity. 
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MEANS 



[Means for Solving the Problem] According to this invention, the above-mentioned 
purpose digs a slot deep deeply by the pattern for coils to the rear-face side of 
the semi-conductor substrate of the chip with which a semiconductor device thru/or 
an integrated circuit device are made at a front-face side. A conductor is prepared, 
the coil which consists of a high conductivity metal so that it may be filled up 
with the slot which put the insulator layer on the rear-face side of the substrate 
containing this groove surface, and was covered by the insulator layer — a coil — 
a conductor a projection electrode -- minding -- wiring of the other party it 
is attained by the coil of the magnetic-induction component which connects with a 
conductor and was made to carry out chip mounting with a semiconductor device. 
[0008] In addition, in order to dig the above-mentioned slot deep deeply in a good 
side-face configuration, it is advantageous to be based on the plasma-etching method 
or the reactive-ion-etching method. As for an insulator layer, considering as the 
silicon oxide film is easy and most enough, and although this can also be attached 
by steam oxidization of a substrate etc., when a semiconductor device is already 
made at the front-face side of a chip, it is good to form membranes with a 
low-temperature CVD method, the coil filled up with Mizouchi — it is good to use 
copper for the high conductivity metal for conductors, and it is advantageous to 
deposit this on making restoration to the Mizouchi good with nonelectrolytic 
plating, and it is advantageous especially to deposit this further in two steps, the 
good low-speed nonelectrolytic plating of adhesion with the groove surface which is 
a substrate, and high-speed nonelectrolytic plating. 

[0009] above-mentioned chip mounting -- facinq -- a coil — a conductor -- wiring of 
the other party especially when using the bump electrode of solder prevents 
damage on the chip which made the semiconductor device, it is advantageous to the 
projection electrode linked to a conductor, and a projection electrode is natural -- 
you may prepare in which [ of a chip and the other party ] side, moreover, a coil -- 
the connection which consists of a nigh conductivity metal for them in order to 
ensure connection of a conductor -- the rear-face top of the substrate of a chip 
a coil -- it is advantageous to make it extend from a conductor and to prepare. 
[0010] while preparing the coil of the same structure as the tip side in the opposed 
face side of the other party who should mount a chip, a magnetic-induction component 
is constituted from the mode on advantageous operation of this invention, or 
application by arranging a magnetic thin film in the component side between both by 
the coil and magnetic thin film by the side of the tip side and the other party. In 
this mode, it is good for the other party's substrate to use a semi-conductor like 
the tip side. Moreover, although a magnetic thin film may be prepared in which [ of 
a chip and the other party ] side, it is advantageous to cover the other party's 
front face by the protective coat, and to make a magnetic thin film support on it. 
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OPERATION 



[Function] Although the magnetic-induction component of the above-mentioned thin 
film laminated structure is accumulated and carried in the front-face side of the 
direction where the semiconductor device of a chip was made It is what noted the 



Page 9 



Untitled 

point which can increase the cross section of a conductor, if the tooth space where 
the rear-face side of the semi-conductor substrate of a chip is lying idle is 
effectively used in this invention -- a coil -- the coil which consists of a high 
conductivity metal filled up with a slot after digging deep deeply the slot said to 
the configuration of the preceding clause by the detailed pattern for coils from the 
rear-face side of this substrate and putting an insulator layer on this groove 
surface -- a conductor is prepared, therefore, a coil -- the cross section of a 
conductor is increased — making — the current capacity of a coil — improving — 
coincidence — a coil — missing generation of heat of a conductor to a 
semi-conductor substrate through a thin insulator layer heat dissipation -- good 
— carrying out — further — a coil a conductor — a projection electrode -- 
minding -- wiring of the mounting other party it enables it to achieve mounting 
of the chip which made coil connection, simultaneously a semiconductor device by 
connecting with a conductor 



[Translation done.] 



EXAMPLE 



[Example] Hereafter, the example of this invention is explained with reference to 
drawing. In drawing 1 , drawing 2 shows the different example for one example of the 
coil for magnetic-induction components of this invention with the sectional view of 
the other party of a chip and mounting, respectively, and drawing 3 shows the point 
which makes a semiconductor device and a coil in a chip with the important section 
sectional view of the chip for every main processes, in addition although a coil 
is made into inductors in the example of drawing 1 and drawing 2 in order to avoid 
**** of drawing the object for transformers -- if.-- for example, it is good by 
making from the pattern which made two coils become intricate. 
[0013] Drawing 1 (a) The chip 10 shown in the bottom is the so-called substrate 
junction type, and one pair of substrates 11 and 12 of a semi-conductor are mutually 
joined through the oxide film 13 so that drawing 3 may explain later. The connection 
pad 21 with which the semiconductor device 20 which is the integrated circuit which 
the thickness of dozens of micrometers is made to the upper substrate 12, for 
example, includes a circuit element and control circuits, such as a switching 
transistor of a regulated power supply and rectifier diode, was made by this, and 
was shown simple in connection with the exterior is formed in the periphery section, 
the coil 30 by this invention is made from the rear-face side of the lower substrate 
11 with a thickness of hundreds of micrometers having -- drawing 1 (b) a detail 
is shown -- as the projection electrode 35 minding — the example of the other 
party 40 and drawing -- wiring on the ceramic substrate 41 of a wiring substrate -- 
it connects with a conductor 42. in this invention, mounting to the other party 40 
of this connection, simultaneously a chip 10 achieves — having — the semiconductor 
device 20 in a chip 10 -- that connection pad 21 and the bonding line 50 -- minding 
-- wiring of the other party 40 it connects with a conductor 42. 
[0014] The slot 31 of several articles is deeply dug deep by the about 30-mi crometer 
fine array pitch, respectively, the coil 30 of this invention from the rear-face 
side of the substrate 11 of the thicker one of a chip 10 — many -- the coil which 
has a quite longwise cross section like [ it consists of a high conductivity metal 
which puts the insulator layer 32 of silicon oxide on the rear-face side of the 
substrate 11 containing the groove surface by about 1-mi crometer thickness, and is 
filled up with the inside of a slot 31, for example, copper, and ] illustration — 
it prepares and becomes so that a conductor 33 may be inserted in a slot 31. Width 
of face of a slot 31 is set to 20 micrometers, and the depth is set to about 30 
micrometers or more according to the current capacity which should be endowed with a 
coil 30. In the example of this drawing 1 , the pattern of a coil 30 is made into 
the letter of a ** face crease which that conductor 33 on a par with the 
longitudinal direction of drawing turns up by turns before and behind drawing, and 
is connected with the other party 40 at the edge of those right and left like 
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illustration. 

[0015] Drawing 1 (b) An enlarged section shows this connection. Although the 
projection electrode 35 may be formed in which [ of a coil 30 and the other party 40 
J side, in this example, it is prepared in a former side and let it be the bump 
electrode of solder, drawing -- like the rear face of a substrate 11 -- a coil -- 
it covers by the protective coats 34, such as silicon nitride, including a conductor 
33 top, and the projection electrode 35 is formed so that it may connect with a coil 
30 in the aperture which carried out opening to it. a coil since the width of 
face of a conductor 33 is narrow, it extends to the side and the copper for them is 
set to connection 33a. A reflow is carried out and it considers as the bump for 
projection electrode 35 so that substrate film 35a, such as thin titanium, and 
substrate film 35b, such as copper, which contact this connection 33a within the 
aperture of a protective coat 34 like usually may be attached, and solder may be 
grown up into that bottom by the electrolysis galvanizing method and a radius of 
circle may stick at a tip. this solder bump's projection electrode 35 -- wiring of 
the other party 40 an arrow head S shows to a conductor 42 by a diagram It is 
easily connectable with soldering of low temperature 300 degrees C or less. 
[0016] Although the chip 10 of the example of drawing 2 is the same structure as 
drawing 1 , let the coil 30 by the side of the rear face be a curled form pattern. 
Unlike drawing 1 , the other party 60 of this example uses that substrate 61 as a 
semi-conductor substrate, forms the coil 30 of the structure same into the mounting 
part of the chip 10 of that top face as it, and does series connection to the coil 
30 by the side of a chip. 10. therefore, this other party's 50 coil a conductor 33 
top — an inter] ayer insulation film 52 -- covering — that top — wiring of 
aluminum etc. -- a conductor 63 -- arranging -- further a it top the inside of 
the aperture of the wrap protective coat 64 -- wiring — wiring to which it 
protruded on and the projection electrode 65 was exposed in the aperture so that it 
might connect with a conductor 53 -- let a conductor 63 be the connection pad 66. 
the example of illustration the edge of the center the other party's 60 coil 30 
-- wiring it connects with the central edge of the coil 30 of a chip 10 through a 
conductor 63 and the projection electrode 65, and the edge on the left-hand side of 
the other party's 60 coil 30 is connected with the connection pad 66 through the 
connection 33a. 

[0017] Furthermore in the example of this drawing 2 , a magnetic thin film 70 is 
arranged between a chip 10 and the other party 50, and it is the so-called 
magnetic-induction component of core type in both coil 30, An inductor consists of 
this example, the ferromagnetic metal in which this magnetic thin film 70 has soft 
magnetism a spatter etc. -- 10- although it is possible to form membranes to 
dozens of micrometers thickness, and to form in a desired pattern by photo etching 
and you may prepare in which [ of a chip 10 and the other party 60 ] side -- the 
example of drawing -- a chip 10 side -- a coil -- since the conductor 33 is exposed, 
it prepares in the other party's 60 direction, and that front face is made to 
support on the wrap protective coat 64 since the other parts shown in drawing 2 are 
the same as drawing 1 , explanation is omitted. 

[0018] since the thickness of hundreds of micrometers is in a substrate 11 also in 
which example of drawing 1 explained above and drawing 2 even if it makes the 
pattern of a coil 30 detailed the need -- responding a slot 31 -- deep -- 
digging deep -- a coil -- the current capacity of a coil 30 can be improved several 
or more times over the past by increasing the height of a conductor 33. moreover, 
the semiconductor device 20 by the side of the front face of a chip 10 --a coil 
since it is considerably separated from the conductor 33 as shown in drawing, a 
possibility of receiving the bad influence of the magnetic field generated according 
to the current of a coil 30 compared with a thin film laminated structure can be 
decreased. 

[0019] Next, the point which makes a semiconductor device 20 and a coil 30 in a chip 
10 with reference to drawing 3 is explained. Drawing 3 (a) - (d) The process which 
divides a substrate 12 into the semiconductor region which should make the circuit 
element and circuit part of a semiconductor device 20 is shown, and it is drawing 3 
(e). - (h) The process which makes a coil 30 from the rear face of a substrate 11 is 
shown. Since all of these processes are advanced in the state of a wafer, a sign 10 
shall show a wafer instead of an old chip, and this wafer 10 shall be the so-called 
dielectric separation wafer. Moreover, drawing 3 (e) The substrate 11 is shown by 
henceforth by the posture which turned the rear face to the bottom. 
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[0020] Drawing 3 (a) It is a substrate junction process, after attaching the oxide 
film 13 to one front face of one pair of substrates 11 and 12 and making a mirror 
plane, where both the substrates 11 and 12 are piled up, both are joined by the 
heating at high temperature in inactive ambients, and it considers as a wafer 10, 
and the thickness of dozens of micrometers suitable for grinding to a substrate 12 
and making a semiconductor device 20 is made. It is the dielectric separation 
process of this substrate 12 after it, and it is that first drawing 3 (b) first. The 
dielectric film 16 which is an oxide film of the about 1-micrometer thickness by the 
steam oxidation style covers at a process the whole surface which digs a slot 14 
deep until it reaches an oxide film 13 from the front face of a substrate 12 by the 
plasma-etching method, divides a substrate 12 into two or more semiconductor regions 
15, and contains a groove surface. 

[0021] Drawing 3 (c) It is the packer of the slot by polycrystalline silicon, and 
polycrystalline silicon 17 is made to deposit on the whole surface of a wafer 10 
with the heat CVD method which makes a si lane etc. material gas, and it is filled up 
with a slot 14. Under the present circumstances, since polycrystalline silicon 17 
accumulates also on the semiconductor region 15 bottom, it is following drawing 3 
(d) . At a process, by oxidizing the polycrystalline silicon 17 on the front face of 
a wafer 10, it changes into an oxide film 18, and it is etched even into 
predetermined thickness if needed, and it considers as the condition of 
illustration, since dielectric separation of the substrate 12 of n form is carried 
out by the above in two or more semiconductor regions 15 mutually insulated with the 
dielectric film 16, the circuit element and circuit part which constitute the 
integrated circuit which is the above-mentioned semiconductor device 20 distribute 
to these semiconductor regions 15, and are made henceforth. 

[0022] drawing 3 (e) which is the process of the beginning for making a coil 30 **** 
-- from the front face of the substrate 11 on the background of a wafer 10, by 
etching, a slot 31 is deeply dug deep, as shown in drawing. For this slot 31, 
although the photoresist film formed in the natural detailed pattern for coils is 
dug deep as a mask, etching in that case is SF6. The plasma-etching method in the 
gas containing oxygen and being based especially on the reactive-ion-etching method 
can dig the trench 31 30 micrometers or more deep in a perpendicular and good 
side-face configuration to the front face of a substrate 11 as narrowly [ it is good 
and /, for example ] by this as 20-mi crometer width of face. 

[0023] Following drawing 3 (f) At a process, the whole surface of the substrate 11 
containing the groove surface of a slot 31 is covered by the insulator layer 32 of 
about l-mi crometer thickness. This insulator layer 32 makes a si lane and oxygen 
reactant gas, when it is, after making a semiconductor device 20 for ** with 
sufficient attaching with the steam oxidation style under a 1100-degree c elevated 
temperature when it is, before making a semiconductor device 20 at a substrate 12 
side. It is good to form membranes by the plasma-CVD method under about 200-degree c 
low temperature. _ 
[0024] drawing 3 (g) a process the inside of a slot 31 -- a coil -- it is filled 
up with the high conductivity metal for conductors 33. It is good for this metal to 
make it grow up by two steps of nonel ectrolytic plating methods using copper. 
Consider as the nonel ectrolytic plating of the good low speed of a substrate and 
adhesion at first, and copper is thinly grown up under the temperature of 20 degrees 
c with the plating liquid containing a copper sulfate, a Rochell salt, formaldehyde, 
caustic alkali of sodium, a sodium cyanide, etc. Next, the inside of a slot 31 is 
filled up with the bottom of the temperature of about 70 degrees C for copper, and 
it is made to grow up with high-speed nonelectrolytic plating with the plating rate 
high a figure single [ about J using the plating liquid containing a copper sulfate, 
EDTA 2Na, formaldehyde, caustic alkali of sodium, and a sodium cyanide, so that the 
whole surface of a substrate 11 may be covered, as shown in drawing. 
[0025] the last drawing 3 (h) a process a coil -- the metal for conductors 33 is 
etched and a coil 30 is completed. At this process, the photoresist film is used as 
Mask M, copper is formed in the predetermined pattern for coils 30 by the chemical 
etching using hydrochloric-acid liquid, and it leaves copper [ some ] on the front 
face of a substrate 11 in the example of illustration, and is referred to as 
connection 33a for the edges of a coil 30. the case where the projection electrode 
35 is formed in a coil 30 side like drawing 1 after this -- a coil although it is 
good to cover a conductor 33 with a protective coat 34 — drawing 2 — like — a 
coil -- even if it uses it, with the conductor 33 exposed, it does not interfere. 
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[0026] Not only an example but this invention explained above can be carried out in 
various modes. For example, although the substrate part by which the semiconductor 
device in a chip is made from an example was made into dielectric isolation 
construction, it is good also as junction isolation structure, the coil of a slot -- 
a conductor -- public funds — restoration by the group is also possible not only by 
the nonelectrolytic plating of an example but those combination, such as vacuum 
evaporationo and electrolysis plating. It is able for there to be a degree of 
freedom also in the arrangement structure of a magnetic thin film and a coil, and 
for a magnetic-induction component to be possible for various selections, or to 
include a magnetic thin film in the interior of a chip with an inductor or a 
transformer. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The example of the coil for magnetic-induction components of this 
invention is shown, and it is this drawing (a). A chip, the mounting other party's 
sectional view, and this drawing (b) It is the important section expanded sectional 
view. 

[Drawing 2] They are the chip in which the example from which the coil for 
magnetic-induction components of this invention differs is shown, and the mounting 
other party's sectional view. 

[Drawing 3] The point which makes a semiconductor device and a coil in a chip is 
shown in the condition for every main processes. This drawing (a) A substrate 
junction process and this drawing (b) A dig lump of a dielectric separation slot and 
the covering process of a dielectric film. This drawing (c) The growth process of 
polycrystalline silicon, and this drawing (d) The completion process of the 
dielectric separation to a semiconductor region, this drawing (e) the slot for coils 
— digging deep a process and this drawing (f) The covering process of an 
insulator layer, and this drawing (g) a coil -- a conductor public funds -- like 
the slot packer by the group -- this drawing (h) each of the completion process of a 
coil — it is the important section sectional view of the wafer for a chip in which 
a condition is shown. 
[Description of Notations] 

10 Chip or Wafer for Them 

11 Semi-conductor substrate 

20 semiconductor Device or Integrated circuit Device 

21 connection Pad of Semiconductor Device 

30 coil for Magnetic-Induction Components 

31 slot 

32 Insulator Layer 

33 Coil -- Conductor 

33a The connection of a coil 
35 Projection Electrode or Bump Electrode 
40 other Party by Whom Chip is Mounted 
42 Wiring — conductor 

50 Bonding Line for Connection of semiconductor Device 
60 other Party by Whom chip is Mounted 
62 Wiring — conductor 

65 Projection Electrode or Bump Electrode 

70 Magnetic Thin Film for Magnetic-Induction components 
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